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Supplementary Figures
(a) Voltage change during electrochemical sodium dissolution on a copper electrode at a constant current of 50 A (57 A/cm 2 ) and (b) light microscopy images of sodium dissolution on copper electrode in 1M NaPF 6 /PC, (1) sodium dissolution of 11.7 Ah (after 14 min), (2) 13.3 Ah (after 16 min), (3) 15.0 Ah (after 18 min), (4) 27.5 Ah (after 33 min), and (5) 28.3 Ah (after 34 min).
The voltage slowly decreased, and the voltage stabilized at around -0.05 V after 12 min. Image (1) is pristine cross section, and there were pits on the copper electrode in the red oval. As soon as the deposition started, the granular sodium was deposited at pits on a copper electrode in images (2)-(3). Then, sodium particles grew outward and the morphology changed to needle-like. This suggests that the electrochemical sodium deposition on a copper electrode was very similar to the processes on a sodium electrode. (1')-(4'). Then, the needle-like sodium broke away from a copper electrode as shown in image (5'). As has been noted, initial processes of sodium deposition such as nucleus formation were clarified by using copper as WE, and the mechanism of the electrochemical deposition and dissolution of sodium on copper electrode is similar to that for the sodium electrode. Supplementary Fig. 3 Schematic diagram of (a) the cell (overview) and (b) the jig (top and cross-sectional views) for in situ light microscopy: (1) WE, (2) separator S5 soaked with electrolyte solution, (3) CE, (4) WE terminal, (5) sapphire glass (observation window), (6) CE terminal.
Supplementary Movies
Movie 1: The video shows cross-sectional surfaces of the semicircular cell of a sodium electrode/1 M NaPF 6 /PC-soaked separator/a sodium electrode during the sodium deposition process of 300 Ah at a constant current of 50 A (57 A/cm 2 ) at room temperature.
Movie 2: The video shows cross-sectional surfaces of the semicircular cell of a sodium electrode/1 M NaPF 6 /PC-soaked separator/a sodium electrode at high magnification during the sodium deposition and dissolution process at a constant current of 50 A (57 A/cm 2 ) at room temperature.
Movie 3: The video shows cross-sectional surfaces of the semicircular cell of a sodium electrode/1 M NaPF 6 /EC:DEC 1:1 in volume-soaked separator/a sodium electrode at high magnification during the sodium deposition and dissolution process at a constant current of 50 A (57 A/cm 2 ) at room temperature.
